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(57) Abstract: A voice controlled system includes a microphone for receiving voice commands and for converting each voice com- 
mand to an electrical output. A filter system connected to receive the electrical outputs of the microphone and to produce for each 
voice command (10) a first output corresponding to the high-frequency component of the voice command, and a second output 
corresponding to the low-frequency component of the voice command. A processor for processing the first and second outputs of 
the filter system, and for outputting, for each voice command, a first electrical signal when the low-frequency component precedes 
the high-frequency component in the respective voice command, and a second electrical signal when the high-frequency component 
precedes the low-frequency component in the respective voice command. The voice command is determined to be a "Yes" command 
(11) when the low-frequency component procedes the high-frequency component; a "Stop" command (12) when the high-frequency 
precedes the low-frequency component and a "No" command (13) when the high-frequency component is below a predetermined 
threshold. 
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VOICE CONTROLLED SYSTEM AND METHOD 



FIELD AND BACKGROUND OF THE INVENTION 



The present invention relates to voice controlled systems, namely to systems 
which are electrically controlled by voice commands. The invention also relates to a 
method of controlling a device by voice commands. 

Many voice controlled systems are known which convert voice commands to 
electrical signals for effecting various controls. Such voice controlled systems generally 
include a microphone, or other sound-to-electrical-signal converter, for converting the 
voice command to electrical signals, and a speech recognition system which analyzes the 
various voice commands and determines the best match of each command with respect to 
a previously stored library of commands in order to identify the specific voice command. 
Such systems, however, are quite complicated and expensive because of the sophisticated 
speech recognition circuitry required and the need to provide a stored vocabulary to be 
compared with each command. 

However, there are many applications wherein the voice controlled system needs 
to recognize only a relatively small number of commands. 

OBJECTS AND BRIEF SUMMARY OF THE PRESENT INVENTION 

An object of the present invention is to provide a voice controlled system of the 
latter type, namely one which needs to recognize only relatively few voice commands, 
and which is capable of being constructed with relatively simple and inexpensive 
components. Another object of the invention is to provide a method of controlling a 
device by voice commands. 

According to one broad aspect of the present invention, there is provided a voice 
controlled system, comprising: a microphone for receiving voice commands and for 
converting each voice command to an electrical output; a filter system connected to 
receive the electrical outputs of the microphone and to produce for each voice command a 
first output corresponding to the high-frequency component of the voice command, and a 
second output corresponding to the low-frequency component of the voice command; and 
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a processor for processing the first and second outputs of the filter system and for 
outputting, for each voice command, a first electrical signal when the low-frequency 
component precedes the high-frequency component in the respective voice command, and 
a second electrical signal when the high-frequency component precedes the 
5 low- frequency component in the respective voice command. 

In the described preferred embodiment, the voice commands include a "Yes" 
command, wherein the low- frequency component from the filter system precedes the 
high-frequency component and which is indicated by the first electrical signal output 
from the processor; and a "Stop" command, wherein the high-frequency component from 

10 the filter system precedes the low-frequency component and which is indicated by the 
second electrical signal outputted from the processor. 

As described below, the "S" sound is characterized by a relatively high 
frequency which can be easily distinguished by filter systems. For example, a voice 
command including the "S" sound will produce a high-frequency component above about 

1 5 3 KHz. Therefore, by merely determining where the high-frequency component is with 
respect to the low- frequency component of the respective voice command, a "Yes" 
command can be easily distinguished from a "Stop" command. 

According to further features in the described preferred embodiment, the 
processor, in processing the first and second outputs of the filter system for each voice 

20 command, outputs a third electrical signal when the first output of the filter system, 
corresponding to the high-frequency component of the voice command, is below a 
predetermined threshold. In the described preferred embodiment, the voice commands 
also include a "No" command, which is indicated by the third electrical signal output 
from the processor. 

25 According to another aspect of the present invention, there is provided a voice 

controlled system, comprising: a microphone for receiving voice commands and for 
converting each voice command to an electrical output; a filter system connected to 
receive the electrical outputs of the microphone and to produce for each voice command a 
first output corresponding to the high-frequency component of the voice command, and a 

30 second output corresponding to the low- frequency component of the voice command; and 
a processor for processing the first and second outputs of the filter system for each voice 
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command and for outputting one electrical signal when the low- frequency component 
precedes the high-frequency component in the respective voice command, and another 
electrical signal when the first output of the filter system for each voice command, 
corresponding to the high-frequency component of the voice command, is below a 
5 predetermined threshold. 

In the described preferred embodiment, the voice command includes a "YES" 
command, which is indicated by the one electrical signal outputted from the processor, 
and a "NO" command, which is indicated by the another electrical signal output from the 
processor. 

10 According to further features with respect to this aspect of the invention, the 

processor, in processing the first and second outputs of the filter system for each voice 
command, also outputs a further electrical signal when the high-frequency component of 
the voice command precedes the low- frequency component in the respective voice 
command. Thus, when the voice commands include a "Stop" command, this would be 

1 5 indicated by the further electrical signal outputted from the processor. 

According to a still further aspect of the invention, there is provided a method of 
controlling a device by voice commands, by providing the device with a microphone, 
filter system and processor as described above, and controlling the device in accordance 
with the signals outputted from the processor. 

20 Further features and advantages of the invention will be apparent from the 

description below. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The invention is herein described, by way of example only, with reference to the 
accompanying drawings, wherein: 
25 Fig. 1 is a block diagram illustrating one form of voice controlled system 

constructed in accordance with the present invention; 

Fig. 2 is an Energy-Time diagram helpful in explaining the operation of the 
system of Fig. 1 ; 

Fig. 3 is a flow chart illustrating the operation of the processor in the voice 
30 controlled system of Fig. 1 ; and 
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Fig. 4 is a flow chart illustrating a manner of programming a video recorder in 
accordance with the present invention. 

It is to be understood that the foregoing drawings, and the description below, are 
provided primarily for purposes of facilitating understanding the conceptual aspects of the 
5 invention and various possible embodiments thereof, including what is presently 

considered to be a preferred embodiment. In the interest of clarity and brevity, no attempt 
is made to provide more details than necessary to enable one skilled in the art, using 
routine skill and design, to understand and practice the described invention. It is to be 
further understood that the embodiment described is for purposes of example only, and 
10 that the invention is capable of being embodied in other forms and applications than 
described herein. 

DESCRIPTION OF A PREFERRED EMBODIMENT 

Fig. 1 is a block diagram illustrating one form of voice controlled system 
constructed in accordance with the present invention. The illustrated system includes a 

1 5 microphone 2 for receiving voice commands and for converting each voice command to 
an electrical output. The output is amplified in amplifier 3 and fed to a filter system 
including a high-frequency pass filter 4 and a low- frequency pass filter 5. The 
high- frequency pass filter 4 produces, for each voice command, a first output via output 
line 4a corresponding to the high-frequency component of the voice command; and the 

20 low-frequency pass filter 5 produces a second output, via its output line 5a, corresponding 
to the low-frequency component of the voice command. 

The two filter output lines 4a, 5a are connected as inputs to a microprocessor 6 
which processes the filter outputs, and outputs three electrical signals on its output line 6a 
identifying the voice command received by the microphone 2. 

25 The system illustrated in Fig. 1 is designed for identifying the following three 

voice commands: (1) a "Yes" command, (2) a "Stop" command, and (3) a "No" 
command. 

These three commands are applied to a controlled device 7 which is controlled in 
response to the specific voice command. For example, the controlled device 7 could 
30 involve a system which is controlled to initiate a predetermined task when the "Yes" 
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command is given, to terminate the performance of a task when the "Stop" command is 
given, and not to initiate the performance of a task when the "No" command is given. 

These three voice commands can be easily distinguished from each other by 
means of relatively simple circuitry in the following manner. 
5 First, it is to be noted that a "Yes" command and a "Stop" command both 

involve an "S" sound. An "S" sound produces a high-frequency component, e.g., above 
1 KHz, in the output from the microphone 2. When the voice command is "Yes", the 
high-frequency component is preceded by a low-frequency component; whereas when 
the voice command is "Stop", the high-frequency component is followed by the 
1 0 low-frequency component. 

On the other hand, the "No" voice command has no "S" sound, and therefore no 
high-frequency component. 

Accordingly, microprocessor 6 can easily distinguish from each of these three 
voice commands in the following manner: 
15 (a) If the low- frequency signal on line 5a from the low-frequency pass filter 5 

precedes the high-frequency signal on line 4a from the high-frequency pass 
filter 4 for a particular voice command, the voice command is "Yes", and the 
"Yes" command appears on output line 6a from processor 6. 

(b) If the high-frequency component on output line 4a from the high-frequency 
20 pass filter 4 precedes the low- frequency component on line 5a from the 

low- frequency pass filter 5 for a particular voice command, the voice 
command is "Stop", and appears on output line 6a of processor 6. 

(c) On the other hand, if the high-frequency component on line 4a from the 
high-frequency pass filter 4 is below a predetermined threshold in a 

25 particular voice command, the voice command is "No", and appears on 

output line 6a of the processor 6. 
The foregoing is illustrated in the Energy-Time diagram of Fig. 2, wherein it will 
be seen that the "Yes" voice command produces a high-frequency component (the "S" 
sound) following the low-frequency component; the "Stop" voice command produces a 
30 high-frequency component preceding the low-frequency component; and the "No" 
command produces no significant high-frequency component. 





The foregoing is also illustrated in the flow chart of Fig. 3 illustrating the 
operation of the microprocessor 6 receiving the outputs 4a, 5a, from the filters 4 and 5. 
Thus, as shown in Fig. 3, the voice command received by the microphone 2 (block 10), 
after being processed by the two filters 4, 5 is analyzed by the three decision blocks 11, 
5 12, 13. Decision block 1 1 determines whether the low frequency component is before the 
high frequency component, and if so outputs a "Yes" command; decision block 12 
determines whether the high frequency component is before the low frequency 
component, and if so outputs a "Stop" command; and decision block 13 determines 
whether the high-frequency component is below a predetermined threshold, and if so it 
1 0 outputs a "No" command. 

It will thus be seen that device 7 can be effectively controlled according to one or 
more of the above three commands by a relatively simple and inexpensive system which 
needs to recognize only these commands. 

Fig 4 illustrates, for purposes of example, a manner of programming a video 
1 5 recorder by the above three voice commands. 

While the invention has been described with respect to one preferred 
embodiment, it will be appreciated that this is set forth merely for purposes of example, 
and that many variations may be made. For example, the invention could be implemented 
in a system which distinguishes only two commands, e.g., "Yes" and "No", or which 
20 distinguishes four or more commands, by providing further voice commands, e.g., one 
involving only a high-frequency component, such as merely the sound "Sha..", "She..", 
"Shi..", "Sho..", "Shu..", or one involving a high-frequency component preceding a 
low-frequency component and above a predetermined threshold, or one involving a 
high-frequency component following a low-frequency component above a predetermined 
25 threshold. It will also be appreciated that the voice commands could be used for 
controlling many other types of devices or systems. 

Many other variations, modifications and applications of the invention will be 
apparent. 
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WHAT IS CLAIMED IS: 

1 . A voice controlled system, comprising: 

a microphone for receiving voice commands and for converting each voice 
command to an electrical output; 

a filter system connected to receive the electrical outputs of the microphone 
and to produce for each voice command a first output corresponding to the 
high-frequency component of the voice command, and a second output corresponding 
to the low-frequency component of the voice command; and 

a processor for processing said first and second outputs of the filter system 
and for outputting, for each voice command, a first electrical signal when the 
low- frequency component precedes the high-frequency component in the respective 
voice command, and a second electrical signal when the high-frequency component 
precedes the low-frequency component in the respective voice command. 

2. The voice controlled system according to Claim 1, wherein said voice 
commands include a "Yes" command, wherein the low- frequency component from the 
filter system precedes the high-frequency component, and which is indicated by said first 
electrical signal output from the processor; and a "Stop" command, wherein the 
high-frequency component from the filter system precedes the low- frequency component 
and which is indicated by said second electrical signal outputted from the processor. 

3. The voice controlled system according to Claim 1, wherein said processor, in 
processing said first and second outputs of the filter system for each voice command, 
outputs a third electrical signal when the first output of the filter system, corresponding to 
the high-frequency component of the voice command, is below a predetermined 
threshold. 

4. The voice controlled system according to Claim 3, wherein said voice 
commands also include a "No" command, which is indicated by said third electrical 
signal output from the processor. 

5. The voice controlled system according to Claim 1, wherein said first output 
produced by the filter system for each voice command corresponds to the component of 
the voice command having the frequency of the "S" sound, wherein said second output 
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produced by the filter system for each voice command corresponds to the component of 
the voice command below the frequency of the "S" sound. 

6. The voice controlled system according to Claim 1, wherein said first output 
produced by the filter system for each voice command corresponds to the component of 
the voice command above 1 KHz, and wherein the second output produced by the filter 
system for each voice command corresponds to the component of the voice command 
below 1 KHz. 

7. The voice controlled system according to Claim 1, wherein said filter system 
includes a high-frequency pass filter connected to receive said microphone output for 
each command and to produce said first output corresponding to the high-frequency 
component of the voice command; and a low-frequency pass filter connected to receive 
said microphone output for each command and to produce said second output 
corresponding to the low-frequency component of the voice command. 

8. A voice controlled system, comprising: 

a microphone for receiving voice commands and for converting each voice 
command to an electrical output; 

a filter system connected to receive the electrical outputs of the microphone 
and to produce, for each voice command, a first output corresponding to the 
high-frequency component of the voice command, and a second output corresponding 
to the low- frequency component of the voice command; and 

a processor for processing said first and second outputs of the filter system 
for each voice command and for outputting one electrical signal when the 
low-frequency component precedes the high-frequency component in the respective 
voice command, and another electrical signal when said first output of the filter system 
for each voice command, corresponding to the high-frequency component of the voice 
command, is below a predetermined threshold. 

9. The voice controlled system according to Claim 8, wherein said voice 
command includes a "YES" command, which is indicated by said one electrical signal 
outputted from the processor, and a iC NO" command, which is indicated by said another 
electrical signal output from the processor. 
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10. The voice controlled system according to Claim 9, wherein said processor, in 
processing said first and second outputs of the filter system for each voice command, also 
outputs a further electrical signal when the high-frequency component of the voice 
command precedes the low-frequency component in the respective voice command. 

1 1 . The voice controlled system according to Claim 1 0, wherein said voice 
commands include a "Stop" command which is indicated by said further electrical signal 
outputted from the processor. 

12. The voice controlled system according to Claim 10, wherein said first output 
produced by the filter system for each voice command corresponds to the component of 
the voice command having the frequency of the "S" sound, wherein said second output 
produced by the filter system for each voice command corresponds to the component of 
the voice command below the frequency of the "S" sound. 

13. The voice controlled system according to Claim 10, wherein said first output 
produced by the filter system for each voice command corresponds to the component of 
the voice command above 1 KHz, and wherein the second output produced by the filter 
system for each voice command corresponds to the component of the voice command 
below 1 KHz. 

14. The voice controlled system according to Claim 10, wherein said filter 
system includes a high-frequency pass filter connected to receive said microphone output 
for each command and to produce said first output corresponding to the high-frequency 
component of the voice command; and a low-frequency pass filter connected to receive 
said microphone output for each command and to produce said second output 
corresponding to the low-frequency component of the voice command. 

15. A method of controlling a device by voice commands, comprising: 
providing the device with: 

a microphone for receiving voice commands and for converting 
each voice command to an electrical output; 

a filter system connected to receive the electrical outputs of the 
microphone and to produce for each voice command a first output corresponding to 
the high-frequency component of the voice command, and a second output 
corresponding to the low-frequency component of the voice command; and 
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a processor for processing said first and second outputs of the filter 
system and for outputting, for each voice command, a first electrical signal when the 
low-frequency component precedes the high-frequency component in the respective 
voice command, and a second electrical signal when the high-frequency component 
precedes the low-frequency component in the respective voice command; 

and controlling said device in accordance with the signals outputted from said 
processor. 

16. The method controlled system according to Claim 15, wherein said first 
output produced by the filter system for each voice command corresponds to the 
component of the voice command having the frequency of the "S" sound, wherein said 
second output produced by the filter system for each voice command corresponds to the 
component of the voice command below the frequency of the "S" sound. 

17. The method system according to Claim 15, wherein said first output 
produced by the filter system for each voice command corresponds to the component of 
the voice command above 1 KHz, and wherein the second output produced by the filter 
system for each voice command corresponds to the component of the voice command 
below 1 KHz. 

18. The method according to Claim 15, wherein said voice commands include a 
"Yes" command, wherein the low- frequency component from the filter system precedes 
the high-frequency component, and which is indicated by said first electrical signal 
output from the processor; and a "Stop" command, wherein the high-frequency 
component from the filter system precedes the low-frequency component and which is 
indicated by said second electrical signal outputted from the processor. 

19. The method according to Claim 15, wherein said processor, in processing 
said first and second outputs of the filter system for each voice command, outputs a third 
electrical signal when the first output of the filter system, corresponding to the 
high-frequency component of the voice command, is below a predetermined threshold. 

20. The method according to Claim 19, wherein said voice commands also 
include a "No" command, which is indicated by said third electrical signal output from 
the processor. 
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ABSTRACT 



A voice controlled system includes a microphone for receiving voice commands 
and for converting each voice command to an electrical output; a filter system connected 
to receive the electrical outputs of the microphone and to produce for each voice 
command a first output corresponding to the high-frequency component of the voice 
command, and a second output corresponding to the low-frequency component of the 
voice command; and a processor for processing the first and second outputs of the filter 
system, and for outputting, for each voice command, a first electrical signal when the 
low-frequency component precedes the high-frequency component in the respective voice 
command, and a second electrical signal when the high-frequency component precedes 
the low- frequency component in the respective voice command. The voice command is 
determined to be a "Yes" command when the low-frequency component precedes the 
high-frequency component; a "Stop" command when the high-frequency precedes the 
low-frequency component and a "No" command when the high-frequency component is 
below a predetermined threshold. 
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